Thawing and processing of cryopreserved bovine spermatozoa at various temperatures and their effects on sperm viability, osmotic shock and sperm membrane functional integrity.
The objective of this study was to evaluate the effects of thawing and processing temperatures on post-thaw sperm viability, occurrence of osmotic shock and sperm membrane functional status. The occurrence of osmotic shock, characterized by increased spermatozoa with coiled tails, eventually results in reduced sperm viability and sperm membrane integrity. The effects of different thawing temperatures were assessed by thawing frozen specimens at 37, 21 or 5 degrees C for 1 to 2-min, followed by processing at these temperatures. A subset of frozen specimens were thawed at 37 degrees C for 10 to 15-sec and transferred to a water bath at 21 or 5 degrees C for 1 to 2-min to complete thawing, followed by processing at these temperatures. Sperm processing (washing) consisted of dilution, centrifugation and resuspension to remove glycerol from the medium and to gradually return the spermatozoa to isotonic conditions. Post-thawed specimens (0.5 mL) were slowly diluted 1:1 (v/v) at a rate of 0.1 mL/min, centrifuged, and resuspended to 0.5 mL (37 degrees C). Diluted specimens were equilibrated for 1 to 2-min after dilution and for 5-min after resuspension. The specimens were then incubated for 2-h (37 degrees C) and assessed at 60-min intervals for the percentage of motility, for progressive motility (Grades 0 to 4), for the percentage of spermatozoa with coiled tails, and for the percentage of swollen spermatozoa. The percentage of swollen spermatozoa (measurement of sperm membrane integrity) was assessed by exposing spermatozoa to a modified hypoosmotic swelling (HOS) test. The results obtained seem to indicate that physiological thawing and processing temperatures (37 degrees C) are required to maintain sperm motility. However, thawing and processing at lower temperatures (< 37 degrees C) seems to prevent the occurrence of osmotic shock and to maintain sperm membrane functional integrity. In this study, thawing at 37 degrees C (10 to 15-sec) and transfer to a water bath at 21 degrees C (1-min) to complete thawing, followed by processing at 21 degrees C, yielded better results in terms of increased sperm viability, reduced occurrence of osmotic shock and higher reactivity to the HOS test.